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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical amplification type positive type photoresist composition having high 
sensitivity, high resolving power, good adhesion to a substrate and improved edge roughness of a pattern. 

SOLUTION: The positive type photoresist composition contains: a compound which contains at least (A1 ) a sulfonium salt and 
(A2) an oxime sulfonate compound and generates an acid when irradiated with active light or radiation; and a resin which 
contains repeating units each having a specified lactone structure and is decomposed by the action of the acid to have its 
alkali solubility increased. 
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h 3 c-K^ 



0-0^3 

3 J9 



[0160] * * [{fc7 9 ] 

CH 3 CH 3 CH 3 



-f^-C^T -fCHa-C-ft- -tCHa-C-^ 

0 * C -°n£1 s n^~V-N .C-NH-SOaCH 3 

0 JQ °!£Q 0 

(57) O 

CH3 CH3 CH3 

4^a-C^T -fCH 2 -C^ -(cHa-C-)^ 

♦ C "°vl1 * C ~°v ^C-0-(CH2)3-S03-CHCH 2 -OCH 3 

O r/i O u^^ri O I 



•19 "ssQ 



(58) 

CH 3 CH S CH 3 HaC 

-f^-C-^r -(CHa-cV -(CHa-C^ H 3 C^ C >= 0 
,C-0 9^3 * C ~°w-\ ^-©-(CHaJs-SOa-CHf >0 



IB '$Q 



o 
I 

H3C C — CHg 



(59) O CH 3 



[0161] JnlSSK't'. m. n. p. n 1 . n 

2, n 3«lvrft&j^«3dILtfc©^it£^-r o (I- 

1) — ( i - 4) (D^-rtifr-emznzm&m-rzmK) 

1 , n 2 fri-CKSiJLfc,, ( p I ) ~ ( p V I ) -C^5 
«. mtiLfc. (III-a)~(IlI- 

d) ■ctjkztizmvmLmmt, p-c-^ofc. 

( I I I -a) - ( I I I -d) •CTjkZtlZS&'omvm 50 



{i£^tf*§1^ m/n/p&J. (25~70)/(25 
-6 5)/(3-4 0) T***,, -|&5$ (I I I - a) 
- ( I I I - d) TmZtx&m'QiE.bmiiL&^Zte^m 
^. m/ntt. (3 0-7 0) / (7 0-3 0) V$> 

[0162] *^©MSII^Sg*ffl^^M^ * h 
X h«^fel(C*jl,»r. (B) ©^ffliCDffl^^ft*©^ 



4 



(59) 
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<fc*3$f*O<«5 0~ 



9 9. 9 711%t* 



•5. 

[0163] *^w©!i<yiuyx h»tc«, 
7 y s^ro'/x«-> y 3 >*nTOtt«i*£*r or *> 

6 2 -3 6 66 3#. ttHB36 1 -2 2 6 7 4 6-9. W 
SBS61-22674 5#. 1SB3B36 2- 1 7 09 50 
#. 1$MBg6 3 -3 4 5 4 09. W7-230 1 6 
5-9. - 6 2 8 3 49. ^fP3¥9 - 5 4 4 3 2 

9. 9-59 88 9ietS©l?ffi?£1S:SiJ*^tf S C 

fcr-S*. ffiffl-c^^,?piS(Dl?MiS14?fiJiLr. «*.« 20 

i7h 5 ^EF301, EF303. (frfckfflfbJiS 
(tiO St) . 705- KFC43 0. 43 1 (££* 'J 
-1A (tic) St) . ^^r^F171, F173. 
F176. F189. R08 (AB*-T>+ (tic) 
St) . t-7D>S - 382. SC101, 102. 1 

03. 104. 105. 106 am? (tic) st) m<o 

Ci*s-C*5. ^/cd<';'>a+-9->^';v-KP-3 4 

1 (ffltifl&xii (tic) st) fc^';3>xj!wst4»!4 

OTfflt,>£C 30 
[0165] WMSttSywie^fit*. ##SB8©iffiJ&fe»# 
©B^^S^HiUr. a^O. 0 0 ltl%-211 
%. JfJKBO. 0 11i%~lll%t*^ Ctl 

[0166] ±f3ffe(Cffiffl-T ■& C i<D-C# -5>l?®r£1£SPJ 
tl/TB. Hftftfctt. ^y^ + ^x? U>-7^y;Ux 
-f^k d< l J* + VJ-5 1 U>^'r-T , ;Jl'X-7-Jl/. #y 
^-+->x>U>-fe^;Ux-f-;l/. #y ^+->x^ 

->US. # y^+i^x ^.rt^cty-- ;Ux-~f- 

# y **>-x?- \s>T)ldr)lT ') )Vx.~f-)Vm, XV* 

-S. y.ii/fc'£>*y5^u- K y jUf£>*y ;-oi/ 
if-h, y;u t'£>*y u— K y;utr 
y^-Ux-h. y;Ufc'£> h y :*ux- k y;Uf£> 
h yxxru- h^©y;i/k*^>fliD5^xxr-Ji/ffl. # 
y *+^x?u>y.il>fcf£>*y 53 u- K d<U^-+ 
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>v;utr*> h y^-ux- k jjey^+^x^i^yji, 

* >fliB7iKxx ?yus^© y =-* ^nm^imm^m 

«. *^©ffi^*©@ff^l 0 OMfig|J^/cO. 9 

sr. 2tnaT. »$t<«iassuwT-c*-s. 

[0 167]*^-Cffl^5CiOT?5 (C) BTffifft 

<s^©^«i*«i*iJTs*r^jjn-r-5 c u 
< . iff * 0 < wwi^b 

[0168] 
Mb8 0] 



R 250 — N— R 252 



(A) 



[0169] CCT. R ,s \ R'"*JJ:C> - R' S, «. PI 
-*fctt£tt»k **!«*?■. Kjr«i~6©7jM i ji/ 

<ttMi©7'J-JHt*»), CCT-R ls, *iJ:tfR 

1 s • «sc »(c«f^ o r si* jf^ l r h £ t». 

[0170] 

[{bs 1 ] 



— N— C=N — 



i- 



N-C — 



=C— N— 



— C— N— C— R 256 



-• (B) 



(C) 



(D) 



(E) 



[0 17 1] (S4J. R 2S \ R 1$ \ R I!J *sJ:t>'R ,S6 
T) 

®c»$n,>fi:^iB. — ^•tfJcS^Sfb^WS^© 
g^^* 2 <i«±*r-r ^#a^ia»^b^-c* o . 

M^F*#t?iS«ig©M7j*$^fc^4) U < 

m%(DT 3 y f y t < BTfeg^or s y r 
ju+ ji/ f . i> l < »*s^©t s y f a y y 
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*«»©tr5y-;k g&feL<B*g&<Db^>?>, 

0 < U£ffift<D b- U 5 g&*> L/ < B*g» 
<D7V> % g&4>U<B*g&<D^#yy>, HA 6 
L/<«*SffeCDf ^/U>, g&fcL<B*g&CDb'^ 

g&kL<B*g&©7^*;u:?* y>, g 

U < tt*B8M>T S y T)\,*r)l*:)\,y * y >«P« 

CO 17 2]»*OC^#fl9fb^»iL/r, ^7x*> 
>, 1. 1 -5/-rf*\ll/^T-$», 1, 1, 3, 3, - 

h ^*-ji/^7xt?>, 2-r 5^t , y^> > 3-7 

$/f'Jy> 4 4-7^t''J>?X 2-^^7^ 
;l/7^b'y>?X 2- (T*SJ*)1) b'y^X 2 

;Ub*y sp>, 2-r^y-5-^^;ub'y>^>. 2-7 
5^-6-^*ji/fcfyy>, 3-7^xwji/ 20 

4-7^X^f'Ji/>, 3-7^fP'J^ 
>, b^^X N- (2-7^xW) b'^^ 
>, N- (2-75 ^ x^;l/) b^yt?>, 
-2, 2, 6, 6-rF7y^;i/txys;> 4 4 -b'^ 
y^/b'^'J^X 2->f $/b^'J^>, 1 - (2 - 
7^x^) b*ny^>, t: ^ V-;k 3-7^- 
5 -y^;l/b7 V-;k 5-7^-3 -y 1 - 

p-F'J^b^^JW b^^>. 2- (75^^^ 
)l>) -5-jt*)W?is> s b'y^^X 2, 4-^T 
^b*y5i>>, 4, 6 -^b FP + >>b*y 2 30 

- b*7Vy > % 3-b*^v r y> > N-7^«7^y 
>, n- (2-7^xfW •=e;i/^*y>, 1, 5- 

^T1fb^>^P C4, 3, 0) >/t-5-xX 1. 8 
-^Tifb'f *n [5, 4, 0) »?>f^-7-x>, 
2, 4. 5-hy7x^;W^^Jb s N-y^i^fc 
^*y>, N-X*Jl>-fc^*y >, N-bFP^>x^ 
;kt;i/*y>, N — <>isfr*:)lftv i^P-M 1 ^ 
j^;l/*»Vx^^f)U7 (CHMETU) m<D3 

m*>i>* y ifsa^p i 1-5257 s-^&fgtc 

IBtgCDb > y-K7 5 >» (Wx.«S&i [0005) 40 

CO 1 7 3] «f«C»*0C^*W*. 1. 5->>71fb 
*>^P [4. 3. 0] -5-^*>, 1, 8-^71fb 
:>^P [5. 4. 0] -7-^>r-fe>, 1, 4-^7 
Iffcf^P [2. 2. 2] *^£>, 4-s^^;U7s 
^b'yy>, h y X Zs % 4, 4 -is* 

^;M5#Vy>, b-p-Jl/ffl % b7^m -f a # 

v-jus. ey^>t b-y^i^>s, chmetu 

3f©3«^l/*y>S. bX (1, 2, 2. 6, 6 — : 50 
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>#y^;u-4 -tr^y isji) -fe^y- h^cDb 
K75>Sf4ftf4CimS, *r4>, 1.5- 
>>7ifb'^P (4, 3. 0] y^-5-x>, 1, 8 
-isTWisZU (5. 4, 0 ] O^fiJ-l -x>, 
1, 4-^7ift*i/^a C2, 2. 2):*^#>, 4- 

CHMETU, b** (1, 2. 2, 6. 6 — ^>£y* 
;b-4- b'^y zs)l) ■fe^y-h«SLO e 

Co l 7 4 ] cti6©da3R**tt^b^»B, 4MHrc* 
#cc*tu »a\ o. 001-1011%, SfSKtt 

0. 0 1- 511°/ot$)S 0 o. ooiii%*ar» 

CO 1 7 5 ] *«J©#yfil/^ ±iB* 

^P^*U-y> v >^P^>£ 2-^:/£^>, 

y rj-;ix^eyy ^x*-f;k ifU>^'j3-Wy 
x^;l/i-fJk 2 - J V +i/xf;l/7^r- h , x^ 
U>^y 3-;i/^yi^;l/i-r^7-fef- K 7'ab 
l/>^y3-M>/^Wx-r;k ^Pb*U>yya 
-^yy^l/x-f^-fef-h, h^xx g^x 
^k SLBM^Jk SLfflx^jk ^F^nbt^i 
y^;k ih + ^Dbt>Sx^k b;l/b*>^y^ 
;k bVl/b'>^x^;U, fcTJl/fcr>«:/Pb\>k N, N - 

CO 1 7 6] ±IBCD*T&, »auc»»HiL/r«2- 
^^^y>, r-^^p^^h>s x^b>yy3Hi/ 

— r;k x^L/>yij3-;^>'xWx-7-;l/7'fef 
-h, 7'Pb , l/>yj3-j^yy^l/x-fik ^*p 
buy^y^-j^yx^x-fik y'Pb*u>^y 

rJ-^^yy^^x-^Ur-fer- %my^)V. % 
^x^;k ^F^>7'Db't>8y^k xK^D 
b*^>^x^;U, N -ji ^;bb*P y K>, rF7bFu 

CO 1 7 7 ] *«?B©COJ:5&#^au^ HfiJS£«J 
B0. 2-1. 2/zmWilU Q *»W«cfcC^rtt. 

y3>^«iit, «aisw4#yv-«»3&i6ac« 



(61) 

019 

69 6 i \ %eM<D*j? x.-)\,7 z>mmt^t^)i^rj^ 

irb F£1?M 7 5 >t§J)ii r;l/* y^J&ttfS} 

IJ§. ®.%m&hUZ> *>©■?>. *mft&5 2 9 4 6 8 Ote 

*5Fg8¥6-l 1 8 63 HBfgCD^flgMV^^-iy 

- 1 1 8 6 5 6te4g<D*;U^>K*iX7l<+->*i®^ 

8W8-8 7 1 1 5fBiS£>.*^ci-;l'y7 3 >i'<>V r 
7x»IK*»e./j:5fe©, fsJPSJ¥8 - 1 7 9 5 0 

9 tats©* <) v-)\,7)v=i -^mm^^mtm^m 
r. -^y a-»7-if -fi>^ttH©DUV3 o~>y-x 

«\ DUV-40S/y-X. ^XU-ttS^AC-2. 

[0 1 7 8] ±Euy^ htt£*M^fRiaBai?-QHfi 
«c«ffl3tiSJ:5<cS« (09: S^U IWb^U a 

±K (siW(Cj:0±EJSi4l»±BI*S9W6tifc 20 
S&hec) . at:*--. 3-*-9©aaj5cjfe#*fficc 

£*s-C#*. CC-CRJfefciL.Ttt. I, < tt 1 5 0 
nm~2 5 0 n m©jfcg©;>E-e&& <> ^ftWtCtt. Kr 
Fx^>7U-f- (248nm) , ArFi+yvb 
— tf-(193nm). F 2 x*->v U— «f- ( 1 5 7 

nm) . x*. m+v-Am&m-fztiz. 

[0179] £fltiK& LTtt. *BMt*- h'^A, 

1^7;^ n - 7"D f^7 5 >H©f -7 5 >S, 
yx^7 5>, y-n-^7?>f©fr75> 
^ t-yx5M,7S>. j<^S/xf;l/7S>lf©S= 
T 5 >S. ^jl/x^y-;UT 5 >, h y ;U 
7 5>f©7*3-;l'7 5>f > f- h =7* ^;UT 
■5AtKO+->F, f- h^x^Jl/T^^tx^At + 
v- K^©^E3®T>*x>i;A^. fu-;K b^yi>> 



1#H2 002-303979 
120 

•5. 

[0180] 

[oi8i] ^bsw i . *&mamim ( i ) ©£>s 

2-^^^-2-r^-7>^;u>^d?y u- hi, 6-e 
ndo-fcKn+5/ti/i'n [2. 2. 1) ^X£>- 
2-endo- r - 5 £ h >© 5 - e x o 

-y u- Hi«r*;Hb5 0/5 0©gfl^r{±iA 

N, N-y>?^7tF75 h'/f F7tFD77 
>=5/5tc»»0. H7fc#?gg2 0%©ig?81 0 0m 
l£DSgLfc„ 6 - e n d o-t h'V3 + ixb*->^a 
[2. 2. n^?>-2-endo-*^>8- 
y-=jif V >©5 - e x o -y £ £ y U- Mi. 6-e 
n d o - b Fw¥i/m>9a (2. 2. 1 1 'V7 r $r>- 
2 - e n d o - *;U*>^?:T-fe F*->-7* f-XbO 
T-fe r *->S£ b F n+^atcTJU* UAI*#tt 
L. WiCjt $>j V)imi>n y KTx^^-jMb-rSCiK 
<fc«3-£fi£l/)tfc©£flH>fc„ J. Chem. Soc. . 
227 (1959). Tetrahedron, 21, 
1 5 0 1 ( 1 9 6 5) IEig©^(Cj: -o/co C<Di®&<iC 
ftbtifsfiMUSISSfV -65^3mo 1 %m> C*l£^* 
#ffl»T. 3B$P^WC6 O'CWSftllSiL/cN, N-i» 
^;l/T-b F7S F 1 0 m 1 K»Tbfc. ffiTm7'&> JS 
JEK* 3 B$RflA|£L f?gV - 6 5 * 1 m o 1 %miBh . 
3B#F8JiH$Lfc„ 5r&**7&. Sic^^S^-C^JP 
U P£S*3LtcH#f. WWU/cefe|»<*?r|pliRU/c 0 
C ,3 NMR^6**/c*y v-iffl^«5 l/49T*o 
tc. £tc. G P CiiSK J: •) tfefcSi^ U U>jj| 

[0182] ^W2- 1 2 . *^©<Sfl§©^ 

[0183] 
C«l] 



(62) 
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(wiseiN o ) 


m/n X & m/c/p 




2 


( 5 ) 


5 2/48 


8,400 


3 


(-6 ) 


5 0/50 


10, 200 


4 


( 8 ) 


5 2/48 


8,500 


5 


(17) 


4 9/51 


7,600 


6 


(2 0) 


4 9/31/20 


12, 500 


7 


(22) 


40/30/30 


11. 0 0 0 


8 


(23) 


40/30/30 


10, 500 


9 


(2 8) 


51/28/21 


9,700 


1 0 


(38) 


4 7/4 5/8 


8.900 


1 1 


(45) 


4 6/44/1 0 


9,300 


1 2 


(54) 


5 0/4 3/7 


7,100 



[oi84] mmm i ~ 1 8 . mm i ~2 

Hli it 2 {tiatSLfc&j£#£HJ&# 1 4 w t ^cofd^t 5 
«2tCfetEL/c?gS'JK?§«L.fca. 0. lum<DifU 

y -t >iz---emj&i>, mMMi~-i8> msrni ~2©*2o 



J&55-&at2CC*-r o 
[0185} 
[*2] 





(AlXg) 


(A2Xg) 


ii 


Kttft 
ASH** 

(s) 


(0.02g) 


3*1 


1 


1-1(0.1) 


A2-4flX2> 


(1) 


31(0.05) 


W-1 


PGMEA 


2 


1-8(0.2) 


A2-5(0.1) 


(5) 


B2(0jO2) 


W-4 


PGMEA 


3 


1-1(0.1) 


A2-«0.3) 


(6) 


B3(a04) 


W-2 


PGMEA 


4 


1-12(0.2) 


A2-8(02) 


(8) 


B4(0.005) 


W-1 


PGMEA 


5 


1-5(0.15) 


A2-10(ai) 


(17) 


B5(0.01) 


W-4 


PGMEA 


8 


1-1 1 (0.2) 


A2-11(ai) 


(20) 


BK0.05) 


W-1 


PGMEA/PGME(8/2) 


7 


ra-uo.3) 


A2-1 2(0.3) 


(28) 


32(0.02) 


W-2 


CH 


8 


01-2(0.1) 


A2-1 4(0.2) 


(38) 


B3C0.04) 


W-3 


BL i 


9 


01-3(0.2) 


A2-1 5(0.1) 


(45) 


B4(0.005) 


W-1 


PGMEA/BL(9/1) | 


10 


[0-11(0.5) 


A2-18(0.1) 


(54) 


B5(a01) 


W-4 


PGMEA i 


11 


[0-18(0.3) 


A2-19(0.1) 


(23) 


BKaou 


W-2 


PGMEA/PGME(8/2) 


12 


n-Bd) 


A2-20(0.2) 


(22) 


B2(0.02) 


W-1 


PGMEA/PGME(B/2) 


13 


M(ai) 

0-11(0.3) 


A2-22(a2) 


(23) 


BK0.05) 


W-4 


PGMEA 


14 


1-8(0.2) 
0-12(0.1) 


A2-24«X3) 


(22) 


B2C0.02) 


W-3 


PGMEA 


15 


M(0.1) 
1-17(0.2) 


A2-25(04) 


(20) 


B3(a04) 


W-1 


PGMEA 


16 


QM (0.3) 
0-12(0.5) 


A2-26(0.3) 


(23) 


B4(a005) 


WH 


PGMEA 


17 


01-3 (0.2) 
0-19(0.2) 


A2-27(0.2) 


(22) 


B5(a01) 


W-2 


PGMEA 


18 


M 1(0.15) 
0-1 0«15) 

m-Ko.3) 


A2-28(0.1) 


(20) 


B 1(0.03) 


W-1 


PGMEA 


ttm\t 


M(ai) 




(1) 


BK0.05) 


W-1 


PGMEA 






A2-4C0.2) 


(1) 


BK0.05) 


W-1 


PGMEA 



[o i 8 6 ] ^2*. mmmumtLx^ y^-5-x> 

B 1 : DBN ; 1 , 5-^T1f tr->^a [4.3.0] 50 B 2 : TP I : 2. 4 , 5 - hU 7*-=JW 5 
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B3 : DCMA : ^JCM^WWS^ 
B4 : 2. &-V>A vzfaE)\,T-')^ 
B5 : TPSA ; h Oii^W-'SATtT- h 

CO 1 8 7 ] « 2*. ftffiimmtLXte. 
Wl : AiiVy -^F176 (*B;M>* (ft) S3) 

W2 : Aij-77 ^R0 8 (*B#>(>* (ft) S3) 

W3:*'Ji/n+f>^'jv-KP-34 1 (faStt^ 

I* (ft) S3) (^ ';a>*) 
W4 : hP-r/;us-36 6 ( hp^s^ju (ft) 
S3) (^ £31^. 

[0188] */c. ?gsij«tur«. 

PGMEA : fU>y;n-jU*yy 

y-fef- h 

PGME : 7'Pb*U>i/';n-Jl/*>'y5 v ^i-7 : -Jl/ 
CH : i/^P-^+D-y> 
BL : r -^P^* h> 

[0189] (fffltUK) m htiicXVm? * V \s*J>X 
^L-> 1 3 0-CT9 0#rafe«> iftO. 4(/m©!)<yS* 
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* 7* b VV>7, M@£ffri£L. ^rtUCA r Fi+i'VU- 
■f- (i&Sl 93nm, NA=0. 6©IS I ttS3A r 

m& 1 2 0'CT9 0#ratf^. 2. 38%©f F7^f 

at >'*- ■? At Ku F***r3i*> jKB*r y 

>XU U-^ h^-^P^T-Ol^fffc. Ch6 
jc-^t,»r. JWT© <fc 5 cc^@[. x?^?** 

[0 19 0] Cl&g) S5g«. 0. 15tfm®7-f>7 
10 >FX^-XA*->£«^T£&<gS5ftS-CflMlb 
tc. 

CNMfcfc) JBfltttt*. 0. 15ym©7-f>7>K^ 
M»jJ-CWffiLtc 0 

[0 19 1] (15-^77^^] x.v V>v7*7,<Dm'& 

«. a'Jg^^m^si^ (sem) ^^fflu-cMS^- 

5 (3 a) £x*i^:7*;*cr>Jgfl|£ 
20 U C©fii*Vh3t,>l2£-5?£L.t,>„ 
[0192] 
[^3] 



KIM 


S£ 








(mi/cm*) 


(i/m) 


(nm) 


i 


13 


0.120 


7 


2 


14 


0.120 


| -8 


3 


12 


0.115 


7 


4 


17 


0.125 


7 


5 


15 


a 120 


6 ! 


6 


16 


I a 120 


5 


7 


16 


0.120 


9 


8 


14 


0.115 


8 


9 


13 


0.115 


7 | 


10 


14 


0.120 


7 


11 


12 


0.115 


8 


12 


13 


0.115 


6 


13 


11 


0.120 


6 


14 


16 


0.125 


8 


15 


15 


0.120 


7 


16 


17 


0.125 


10 


17 


12 


0.115 


6 


18 


16 


0.120 


7 


ttKflM 


25 


a 130 


23 


tt««2 


41 | 


0.150 


24 



[0193] a3©*£Sa>6!86*>&<fc5K:. ^BJ© 
U^;MC*5. ?tj:t>*>, ArFx=f->7l — If -Sift 



50 



[0194] 

7U-f-»ffiSt, SIS. fggcft. i,i?77*x 



p 
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F 2 - A (##) 2H025 AA01 AA02 AA03 AA14 AB16 
AC04 AC08 AD03 BE00 BE07 
BE10 CB14 CB41 CB43 CC20 
FA17 



